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(57)Abstract: 

PURPOSE: To eliminate breakage of a support end part 
by vibration or impact, and make metal function also as a 
mask material by sticking the metal on a movable piece 
composed of a silicon wafer, and constituting at least 
the periphery of the support end part of the movable 
piece only of the metal. 

CONSTITUTION: Both latching operation and single 
operation are made possible by changing a balance of an 
electrification quantity between two electrets 17 and 18. 
The void between fixed electrodes 10 and 11 opposing 
to each other over a central part from a support end 
part 9 of a movable electrode 4, is made smaller than 
the void between the free end side of the electrode 4 
and electrodes 10 and 11 by step differences 27 and 28, 
and large force is obtained by using force obtained by 
superimposing electrostatic force acting on the 
electrode 4 by the electrets 17 and 18 on electrostatic 
force by external impression voltage, and contact point 
pressure is increased. A magnetic field is generated 

between an upper fixed piece 1, a magnetic substance 15 and the movable electrode 4 or a 
magnetic substance 16 of a lower fixed piece 3 and the electrode 4 by flowing an exciting 
current to coils 13a and 13b from separate electric power supply E2 through a chageover 
switch SW, and electrostatic force is added also to electromagnetic force. 
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H#fHR#<Dttffl] 
tt, ±EHH«H-o#HWBI±i:xi/* hUy hftff 

[0 0 0 1] 
[0 0 0 2] 

BS55-1506 0-9, *£M¥2 - 1 0 0 2 2 4^tC^ 
SWbO**^ M*^t>(^«S2 5tC^-r<t^(wM 

frEKLfcHJfeMU 4 0<D(Hf:xi/^hi/yh4 a? 

©±*^Mfr-rsj;'5fcpJ»tt'4 lSEBUUPWciifc 
[0 0 0 3] 

MBaWWftb J: ±E«*«©« 

mmttmu. mm\z&<, mfpxm\z&^T*>mti j $>'t 30 

H £ V> 3 HB#*o fc. *3Mtt±E<0 W«jftfc«*T 
[0 0 0 4] 

Bfi«Bft»JEK««^U3>9xA» 

&ft±&^mmmmw}^ffi\z&&2ftttmKt-?m 40 
f&zn. ±m*ffife¥io&mfc&m±\zx.u>?buyh 

£jgf£U W»H-tB«M-i:fctt«I»frC!)»ftJc«fcOS 
t£43V>T, ±E5'U:J>tfxA)&>SfcSlM&fi-©±fc£ 

[0 0 0 5] 

MWB] *«Wlc<fcti«, ^U3>^xA#>£ft:£pJl& 



4$Bfl¥7-4 5 17 5 

2 

xffifflT#^<DT, SBtxg±&ft*<fcv>o 

[0 0 0 6] 

ram ai^im«KiM(zj:0R9rr«. 
(^ss^j 1 ) *nmm\t, ■ 1 k^t* 5 fc±g5@^>t 

nJ»tf-2<h, TS@Sfr3tTi^n> ±T<Z> 
[0 0 0 7] «7Iifr2«, 03, B4*C^-TJ:3fc^U 

3>*jiss»>xAss»tT^'fe><oT, "itsm®4, a 

7, iISf8§^MlTl^o lf»BB4ttW»H- 
2©«ffl«±D»#ttx y ^>y»fc,fcD, ±T**6D3 

xA±fc»rtUfc«tt**&a:*3t»/t*«*JPU»BI» 
2 9^»M-2 0BfiBfc-»fc^a««^fc3EIWi«9 

9 *+<>icHfc-r*. 

[0 0 0 8] ±oTiMMM4tt, ««K-ra±T<DB5e 
M-l, 3©H£S«1 0, 1 1 KJSbTlWr*. 

6 ±tB«e^K 1 4 .lkhmis n* pjEdms 4 <z> 

[0 0 0 9] *3t±ia^M*Ra7&t^H^»^C«^5 

fc±E*ft»asii 4±K»«3nfc*><0T, &Ji»siJi7 

Un>*«F»^xAJc»«snTVi*. ±, TS^It 
1, 3«Rj«lit2 tH«ICi/U 3 xASStf 
£T5fc<0T, Hi. 0 2, 0 5^T<t3^->U3> 
¥»»9x/\±©Bft»Bl 0, 1 i±lc«tt#l 5, 
16, !HM/yM7, 18, 1 
9, *MM1ft6JB0**»tt*MB*&ft«^m 
/g2 5, 2 6^MU $@£tI10, lltx 
HhWM7, 18«W15, 16l:J;0»« 
Stlt^*. »2 3lii*frl, SOBBB^C**. 
*fc*ft«OBBfcttHB)W»J«LT*oT*5aB*B 
HrT5<J;5l:3>f;H3a, 13bS^«lT»S. 
[0 0 10] Rli6/t2C0±, TWfcR«-fc±EHJ£«jfl[ 
■T5I41BJ:, TH«frl. 3<BB£»jSU 2* 19 
te»«3ft*B£«jftM^*S. MbT, cn^pia 
M-2, _LT©HttK-l> 3(DS^ffl^«»KH7i:2 5 

JPA?S:*t^ftiJ»-r-5i:»-&ffl^S»B»7, 2 5, 2 6 
[0 0 11] gfci?n«B4<D3mBff 9*&K*ft^ 
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(3) 

3 

MoT»fcrr*HJfcH-l, 3COH^«S10, 110 
f £E*£««8l 0, 1 l(0«Ml|rfcJfc'<T?m*«4tfl!) 

^©a*^ $<^±^ tc pjs&mffi 4 <o * mas** s 

S59 fc*H*]"r*llJgfM 10,11 0flMfc&lB#^m 

« 4 *^*iH-r « * 5 fcs^as 10,11 

i2 7, 2 8S**»J«l/W5. 
[0 0 12] IUT*^T«±iig)t 1 0X1/^ 
hl^y h 1 7C0«ra@ffi4lCMLTV^g®^^5X, 
T»HSfr3©X!/^ M/y h 1 8(DnII&«ffi4tcSU i0 

^i/twx^M/yM7, 1 8 v>mtm<Dmim& 
mw$<DmMmmmhi&mji (vjmmm4\z&&z>h)i> 

ntt9Un«jg£3&tov<z>«r AttnlS&SS 

[ooi3] *ms0oco»auu-«sfe«ai o, i a? 
i t^r»««4©«tt««wi*tto»fr, H^msio, 

1 1 iW»««4)^¥fTfc^-3TViS*StflC«T?tt2^ 
0Xl/^M/7hl7, 18IC«fcOJ8£t<5M*tt|B| 

u*£ra-e* «r»«ffi4i::«< Mi/*teo-e&£o «i» 
•I4«t±»xi/^ hi/y h i 8«:«< ±«xi^ 

ft««4Kte, ±«Xl/^M/yH7«l:K5W 

sh;i^at58£-r*. *te?jwt«4«rF«xi/arhw 

5; hi 8 T«x^hl/yM 8fc«fc0ft 

±t-*iMta*yc*v>«>-c, »i»m&4\z\t, mi/ j# 

* M/y hi 8«K«£ 5 h;W* 
[0 0 14] £Tl»J»m«4fc:®««IT8, 2 3£fflV> 

^M/^M7 £*Jft»ffi4 fc©IB©*9[*a«/J\fcjfc 
0, T«xl/^M/yH 8&im*«4fcKtlMXa#s 
**<3B£T*fc86, Bl»Sffi4t:T«xl/^ h 

4JCT-f^-X<D«EE*B«nJl/fc*'&, ±«Xl/^M/y 

h i 7 t?r»«S4dtt*€rft»jR** TBRxi'* hw 

y hi 8 t Pll»affi4 \Z\*frt<fZ9t9\l3tfi9tS£r*'fc1b 40 
lflft««4tc±«xu^ hWy h 1 7WK«;i<5£:*r£ 

h;i/^^^-r^>o 

[0 0 15] *fc?Jftflt«4©^***t*fiffi«Ttt 
0, 6«»CDXi/Jr M/y M 7XB1 

«4*Wf>T^*i*. *£&@^M3 5<ht-5 h;i^a< 
^ftviWit, pjf&aa4^£^e»^<oxu^ h 
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[0 0 16] ISIO, ±«X^M/y h 1 7<B 

IC«V>&#ffij&^ oJ«d«ffi4(C^7XOSJBE^S3iPU 
fc*g-&> ±«Xl/^ hl/y h 1 7^0R»»^8<ft 
TfflXl/^ hW hi 8fflK[sHEb««?£tt*o £ 
cO^TU8ft@ffi4'\coWftmffi«:0tcUT ! b, ^0tt 

88£«jrr£<, ffiirpj«jma4'\T'i r ^x^mEE^Bisn 

[0 0 17] 2O0Xl/^hl/7M7, 18 0*11 
TteXU^ h W h 1 70^7X©»«iOW^f< 

^^^^{cutv^o 'zishmmiizmtE&Qitoi'T^fc 
w»*«4icttT«^«c:'3i:ra h;u* 

A*CBtB^#0;*a*«<5fc£K *5Mfc«'vR0* ±950 

4 \z75xnm&wtoisrd®<Di»nJi$:^'?. 

[0 0 18] J^JifccfcO 2^0X1^ hl/y h 1 7, 1 

>>>>f)vmft<Dmij&'zjm\z-rz>. &tz*im&& 
10,11 ta>ra<z>sis^Bj»«a4coe*jgfl!itHffi 

mSlO, 1 1 «hCDffi(0^tCit^Tg:^2 7, 2 8C 
£D*£<&9> mx^hl/yM7, 1 8 \Z& 

%^mmm4\zR\tt»mi]£fti$mmmmzj:z>i»m 

[0 0 19] XXfc»J««Ea *i53<;H 3 a, 1 3 
(hfCctO, ±«H56* 1 <0«tt# 1 5£pJKi«a4Xte 

T^£0T, H^frl, 3, flI»H-2^*B^riJ$n 
fc v U n >iH*§Ii^x A 3 ft LT* £#JDtfi 

[0020] */t#«uu-s»ffs-&s«'&B3an«ffi 



—461— 



(4) 

5 

tc^-rxgT^jssn*, ^$obs (a) izm-t&v 
\zttm\zs i ofrtfczmmi 4$m^>U3> 

¥S?<fl^x/\3 ltf>±Ml::^B (b) JC^-r<fc3JcS* 
ttXy^>^K£oTIH]a3 2 aSrJgdcU -£-co[H]SB3 

^I«iS2 9$MU X£NB (c) ^-r<fc^ 
Ic^iu^Mlt, pJ3frm«4, pI»S^6, B 
ffiM-»ttffl^«*IBM-7, H««j««FP5*AulC±D 

&S#BUt 7 „ BSSjAHHF 5 3 3T 10 

g^T, T«©ffifcJ^ttX^>^TI!fl«3 2 bft» 
(BB (d) ) o £<B«±E©««B3 3«3tD 
Rfc< (NB (e) ) . £<Z>&R I E(f©h*7-fx^> 

^tc^oTPis*m«i4(D^s^n«ic^o«'r mm 

(f) ) . £<BBR±iE&«»BIJi2 9ttvx*»fcUT 

[0 0 2 1] £#:±fffiB£K- 1 \m 9 f:»Tl8T»« 
£*l3o ^£0B9 (a) fc^TJ^fc^lffcS i Ojfr 

<HB <b) ) , 3Elc«tt#i 5lt»ritU 
#15l±K:WB|2 0aft»Ul/T, £tD*fij&K2 0 
a±KAufc<J;-3TH5fc«Kl 0, B^S^l 2, 

mmm25*mm (c) ic^tj^^dcu icxu 

^hVvhl 7£|s]B (d) te«*rj;ite»*bTBIB 
(e) <D&$\Z±&@feKlt>m*>n&Z£\Zte*. 
[0 0 2 2] TBBB£tf-3teBl OfcjRTXSTHMiS 

n^>o OJ^IO (a) ^TcfcaJC*H^S i Ort> 

*>uz>mfemmi isMi^r>'j3>*^x;\3 
mm (b) ) , isfrzmzmfemmi i±\zm&»i 

GM&Mf&V. 2KD«tt#l 6±^»iWW2 0 b£#« 
U C©IB»lia2 0 b±fcAufccfcoTB3t««l 1» 
HJES/SU9* &BS$KJI2 6£HgB (c) fCarr**;? 
fcJMKU RB (e) ©J^fcTWBttfi-SjW&ft* 

[0 0 2 3] (IHKft 2 ) ±EHIKffr 1 Ttt, JM»* « 
0 <D pJKj«I 4 (DS® fc^/t*ffl&«MR 2 9 

i:i0i«*nT^*^ Bi i^-r 40 

«l:lWll»jSt6ft»*LT, Wttt4±l:»Nift 
[0 0 2 4] B6U , r**Jfi«Tt)^I»«a4©S«fttflB 

9^/^ffl^iiS2 9^&ftfi»dtsnrv)«a) 

[0 0 2 5] S&BjeH-l. 3<D»jSTfcm«*91fc*5 50 
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(ft*M3) lB*l«2Tlt *»;t*»*jpm«|2 
9 fc<k 0 WS&fiffi 4 0>4>&N±T£tt*M 9 ZJ&f&VT 

Jg»BI 2 9 £ pJH«ffi4 0*4* 6 Plffijfr 2 OffijS^M 
fibT^»««9 £»jSL&fc0rC»*. 

[0 0 2 6] (MKM4) 1BUM3B, 30»;^*« 
&m&m2 9*W»««4©*AJ:D^HSM-2©PI«^ 
KffL?Xtttttt9*»jftUT»SJ& *ISJ£0J4teB 
1 3 fc«T±5«»A*ffl£«M2 9 £P9fl0>&& 
0**M»±*T]i«UT3E»Ji«9«»J«UT^*. W 
^T»fr2©B€fr3fc»-r*»fPtt, ifeSSWllC^tt* 
T»B«H-3teJW*«fl*tBUTf*««:», fflrfeiB91 

[0 0 2 7] (MM) 5 ) *£tt«ttH 1 4 <k ^ 

lc%»lf«aAftMMI2 9*pI»««4<o»i:0«r»X 
«EI»B-HD©*WlC»iUT*«>*«M-2 9 acoft« 

5 tt*»»t«ff±CE>Wft, ««HcJ:oT*>aflB««iB# 

fc> ^»fr2tW»««4tft^ftlf«»«WB9** 
»t5$»/U14IllB2 9 §8tt#T»«L, £fc 
JtToH5fett-i. 3CQ@£mffiiO, aft* 
15, *fc3^H3a, 13b£i& 

w^2itfcj:o««*&**s-a--5**ftiHiu com 

SB 9 £'>ft < <h fc£*S/\ # *ffl&«»IB 2 9 -VMlfcrtlli 

[0028] &T\zmw-fz>mmM\*KWRzfmft±.(D 
«»> mm\z£z>xbm%&&%fc\<>&5\z'rz>rc!!>\z 

(HJKM6) SOMJ1 fctt3^f;H 3 a, 

13bMift*15, 16**Bftfl-l. 3(C??ft^ 
f, *^3£»/t*ffl*«l»BI2 9 3WBtt#T»:<T'bA 

B 1 7 tt*3Kftff ®$»JMraB&» B 1 8 tenJl&tfr 2 CD 
T®B£, Bl 9tt±SBB5efrlOTBB^ B20te 
TSBCfr3a±ffB££*LTfr»«#t. 

[0 0 2 9] »±TOHjeJth 3ttS*OB«li:n«K 
^gn>m^S^xA^^i:-r^ 5 bcoT, M2 0 
a, 2 0 b±JcB£fIffil 0, 1 1. Xl/^hWyhl 
7, 18, 19, W»fr»&ffl<0&rtV> 
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U #@5t«SlO, lliiXl/^hl/^hl?, 18 

[0030] u u-a>g»fftt««*o« 

[0 0 3 1] ffi02 175M02 4tt, ±8E§JgJS#l 2 7!>S 10 
5 (C#JK-r*S5«« 7 73>S 1 0 <D*mfr 2 ^lti5 

£#«»9 tmil4»6HLfcS»;t*AMfl 
JK2 9T»J«UT»S. 
[0 0 3 2] 

¥»»*xA;fr&tt*2t>©B«fri, ft. 

xA^&ftft^r»JtO_hfc^JR&*f#L, 4>&<£t>Rj 
[0MOffi#ftlttW] 

[01] **M©*J6« 1 <OWffiHT*ft. 30 
[0 2] H±<D±«B5eH-<0TfflBT&*. 
[0 3] |S|±©pI»M'©±BBIT»-6. 
[04] R±<DW»ltf-<DTffiBT**. 
[0 5] I^±<OTfi8H*itO±H0T*<5. 

[0 6] i^±©»^^ojK^wje»t#«^&r;A 

[0 7] H±OjSij0[)nf^R^O«jAnENI^:»tt»K 
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08] R±0^mH-®KJftxaKHHTfe«. 
09] H±0±«H3KH-0»rtxailWIIH-C**. 
0103 H±OT»BftH-0»*iaraHT?**. 
011] *%W<7>^JffiW2CDpJ»iM-^±B0Tfefto 
012] *«WOSIK«3 0BnBiH-<Z)±HH7?**. 
013] 4 ©pI»tt-0±WHT*ft. 

014] *»^<ogas«5O)ilBrit©±ffi0^fcft. 
0153 *«W©»K«6©WHB-C**. 
016] R±O^&«0T&*o 
017] R±©liJftK-0>±ffiBT»*. 
018] ftg±o±»fS£Jt<aTfflBTfc£o 
019] ^±OTffi@^fr^±M0T^fto 
02 0] **«©3lB«flf!7<Din»H-©±HHT**. 
02 1] *«IBo«»«8<ORl»H-o±HBI"C»ft, 
02 2] **98a>*««9<©Rr»M-<Z>±ffiBT**. 
0 2 3] *9S9iaft&0!l 0 CD pJi!iM-CD±®0-e^ 

02 4] t£#{*J(D«j£0T&So 
0 2 5] RiDtgMQlAHTftd. 
«»<Z>K9I] 

TOHftA 

Xl/^ M/y h 
B&SA 



2 
3 
4 
6 
9 

1 0 

1 1 

1 2 
13a 
13b 

1 7 

1 8 

1 9 

2 7 
2 8 
2 9 




[03] 
7 4 29 



[04] 



25 8 
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